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IPOMWORD

This effort was conducted under contract N00123-75-C-0745 by the Honeywell Systems and Research Center and the

Calspan Advanced Technology Center in support of Navy Decision Coordinating Paper Z0109-PN, subproject Z0109-PN.03

(Manpower Cost in System Design). It was sponsored by the Deputy Chief of Naval Operations (Manpower, Personnel, and

Training, OP-O). The objective of the subproject is to develop information and techniques to assist hardware developers in

assessing the people-related implications of their designs and in conducting manpower cost-effectiveness trade-off studies

during the design process.

)The objective of this effort was to generate the data for and develop a preliminary training technology handbook. The

final form of this handbook is intended to assist hardware acquisition managers, training program developers, and others in

estimating the composition and cost of training required for new weapon system acquisitions.

This report is being released at this time as a worldng draft to provide for distribution to the research community.

Further development will be required before the handbook is ready for broad application within the hardware acquisition

community. , NPR[XD contract monitor for this initial effort was Mr. Ernest A. Koehler.

3AMES F. KELLY, 3R. 3AMES 3. REGAt-,
Commanding Officer Technical Director
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SECTION I

INTRODUCTION

Page

intended Users of the Handbook I

objective of the Handbook 1

Rationale for the Handbook 2f
Use of the Handbook Within the WSAP 2
Critical Points in the WSAP Where
Training Decisions Must Be Made 5

Organization of the Handbook 7

INTENDED USERS OF THE HANDBOOK managers. and personnel and training
analysis offices

This handbook is intended for the following:
. The R&D community- -project managers.

* Acquisition managers--Chief of Navy Material- research and develop ment centers and

designated project managers; or program, laboratories, and the Naval Sea Systems

system. equipment. or component managers Command

* Design engineers- - personnel responsible for

developing and evaluating weapon system OBJE~CTIVE OF THE HANDBOOK

design concepts and models
The handbook is intended to provide tools which allow

* Training managers- -office of the Deputy Chief planners to make estimates of the composition and
of Naval Operations for Manpower, Personnel, cost of training required for new weapon systems.
and Training, integrated logistic support



RATIONALE FOR THE HANDBOOKC early phases of the WSAP for the

following reasons :

The handbook was developed for the following reasons: -lack of readily- accessible cost and

" Recent DoD directives (5000.1 and 5000.2) resource data from which estimates

require that new weapon systems be developed could be derived

in an integrated fashion; subsystems should be -inability to specify major cost-driver

developed concurrently as part of the total training resources auch as instructor,
system. Special attention should be given to facility, and equipment requirements
points at which various subsystems (e.g.,.fiuet niipt ogla ie
hardware configuration and manpower) -alr oatcpt ogla ie

Interact, and early trade-off decisions should required for planning, programming.

be made, and budgeting certain training resources

such as new buildings.

* The requirements for coordinated development'Iof subsystems and early trade-off analyses are USE OF THE HANDBOOK WITHIN THE WSAP
intended to assist in reducing the Life-cycle costs

of weapon systems. It is estimated that over The WSAP is defined by five phiases:
half of the life-cycle costs of weapon systems is

attributable to personnel and training resources. 0 Preconcept

These areas must be emphtasized in the early -identification of operational needs

phases of the weapon system acquisition process -consideration of technological solutions
(WSAP).

0 Conceptual
* In the past, it has been difficult to integrate-alyioftehrtmsonfaibiy

consideration of training requirements into-alyioftehrtmsonfaibiy
of alternative solutions, risk, and cost

and performance trade-offs

2
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-definition of alternative conceptual -distribution and use of the system by

systems fleet operational units

-experimental tests of operational require-

ments. key components. critical subsystems, As the weapon system proceeds through these five

and marginal technology phases of the WSAP, the handbook is intended
primarily to help the reader estimate training resource

0 Validation requirements and costs during the preconcept and

-advanced development prototypes conceptual phases.

-harwaredevlopmnt ad ealuaionFigure 1 illustrates the extent to which this handbook
-resolution of major issues and risks is to be relied upon to estimate training resources and

-validation of program characteristics costs during the phases of the WSAP. The figure also

0 Ful-Sale ngieerng Dvelpmen (FED)indicates the use of other information (e.g., new

-desgnfabrcaton. nd est f te weponweapon system technical data) on which to base these
-desgnfabrcaton, nd est f te weponestimates.

system, including all support elements

(training, maintenance, handbooks, etc.) Use of the handbook is most beneficial during the

-demonstrated operational performance early pert of the WSAP. In early phases, few details

and reliability of the weapon system about the new weapon-system hardware are available.

-docmenatio neessay t prouceIn the absence of these details, the handbook provides

systems for operational use information on which to base training resource require-
ment decisions. Later, when data on the developing

a Production /Deployment system hardware become available, adjusted estimates

-production of the weapon system and all of resource requirements should be made, based on

support elements this additional information.

3
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L POINTS IN THE WSAP WHERE
G DECISIONS MUST BE MADE* CNO Resource and Mission Sponsor with

a copy to DRDT&E for entry into the Navy

requirements are identified and revised through- development and acquisition selection

fe cycle of the weapon system. As the system process.

matures, and is put into operation, changes in * Development Proposal (DP). The DP

configuration, maintenance philosophy, mission formally responds to the OR. The DP will

)n, and skill levels of personnel using the system be submitted in accordance with the schedule

ite continuous evaluation and revision of the train- and special instructions (e. R., reliability

rstem. The rate at which these changes occur and maintainability, manpower and software

nagnitude of these changes are greatest in the requirements. etc. ) contained in the

•t of the WSAP. promulgating letter forwarding the OR. It

is anticipated that an iterativc process

alar, major training resource requirements will be developed through an informal

identified in the preconcept and conceptual phases dialogue between the OPNAV OR sponsor

;AP. Key planning documents which should state and the CNM to prepare the DP. In the

requirements are: process, CNM should consult with DT&E

Operational Requirement (OR). Oils are activities and COMOPTEVFOR (for OT&E)

brief statements of operational needs while preparing the initial draft to ensure

or requirements and may be submitted that adequate scheduling and resource

by any fleet activity or Navy command allocation are provided for T&E. In this

via the chain of command to the cognizant manner, all questions in relation to the

statement of the requirement (OR) and the
development of alternatives available to

in this section was taken from Moore, 1977,
4ST 5000.42A. and OPNAVINST 5000.46.

5



fulfill the requirement (DP) are resolved in . Feasibility of providing personnel with

the NDCP, including T&E, manpower, the necessary skills to operate and maintain

personnel, and training requirements. The the new system

DP is subsumed by an approved NDCP, DCP, * ALlowance for trade-offs to minimize

or PM.
manpower (including training) costs

* Navy Decision Coordinating Paper (NDCP).

The NDCP document defines program issues. The DP should contain:
the considerations which support the

t Description of alternative logistic support
operational need, program objectives, program approaches and their impact on personnel
plans, performance parameters, areas of skill levels and numbers

risk, development alternatives, level of logistic
support, and relationship to logistic Description of training requirements and

capabilities. The NDCP marks the beginning of their impact upon introduction of the new

the Concept Phase of system development, system

* Decision Coordinating Paper (DCP). The DCP The NDCP should contain:

is a decision document, not more than 20 pages

long, designed to provide the DEPSECDEF and . Manning estimates in terms of numbers

of personnel, skills, and life-cycle costshis DSARC principals essential program

information. The DCP supports the decision- * Estimates of training requirements.

making process and establishes an agreed description of existing courses, equip-

commitment for major programs. ment, devices, and instructors

* Description of critical skills unique to
he OR should contain: the new system and not currently in the

* Consideration of manpower costs Navy inventory

6
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The DCP is used to support a decision by the Secretary 0 Determine training device requirements

of Defense to enter each of the subsequent phiases of the 0 CnatCE

WSAP. A DCP is associated with each of the Defense

Systems Acquisition Review Council (DSARC) milestones C. Translation of quantitative resource require-

indicated in Figure 1. Table 1 presents the kinds of ments

questions raised at each of the DSARC milestones. 0 Compare existing and new system data

0 Determine total manning requirements
ORGANIZATION OF THE HANDBOOK

* Estimate new system student throughput

As indicated in Figure 2. there are three major sections * Derive new system total training require-

to the handbook; each section is divided into two or ments

more subsections:

A. Seciicaion f tainng rquiemets:At the beginning of each section is a table to indicate
A.Seicti systs nrqiemns the questions to be answered. reasons for questions.

how to answer questions, and the nature of the answer
* Identify similar exist ing system to each question.

0 Determine requirements and costs

for existing system At the end of each section an example is given. indicat-

B. Specification of training requirements for ing how the section should be used.

special tasks that would require hands-on

training resources, such as training equip-

ment or devices

* Examine tasks typically performed to

identify new task requirements

a Determine hands-on training tasks

7



TABLE 1. KINDS OF QUESTIONS RAISED AT DSARCS
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SPECIFICATION OF SPECIFICATION OF TRANSLATION OFTRAINING REQIREMENTS: TRAINING REQUIREMENTS QUlANTITATIVE RESOURCE

EXSIGSSESFOR SPECIAL TASKS THAT REQUIREMENTS FROM [
EXISINGSYSEMSWOULD REQUIRE HANDS-ON EXISTING SYSTEMS

TRAININGTO NEW SYSTEMS

Figure 2. Overview of the Handbook
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SECTION 11

SPECIFICATION OF TRAINING REQUIREMENTSa: EXISTING SYSTEMS

Page

Reason for This Section 12

What is To Be Done in This Section 12

How This is To Be Done 13

Example of How This Section ShouldI
Be Followed 16

Figure 3 illustrates the contextual and procedural flow of this section.

SPCIFICATION OF SPEIFICATION OF TRAISLATION OF
TRAINING REQUIMENTS: TRAINING REUIRMEN~TS OUAUTITATIVE RSOURCE

FOR 1110*1 TAUS THAT *IOUmaIUI1 IRI
ExISTINIS SYSTEMS WOULD REQUIRE NAN" EXIlSTN SYSTEMS TOtTRAINING NEW SYSTEMS

SYTE

Figure 3. Context and Procedures in Section 11~ .
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REASON FOR TIS SECTION e Schedule

Major cost-driver training resource requirements mustMaotringcs-ivs

be Identified early in the WSAP to allow for planning. * Total training cost

programming, and budgeting. However. the data . Total training coat break out

necessary to derive estimates of training resource

requirements for the new system may not be available Table 2 presents questions to be answered in this

during the early stages of the WSAI'. section. reasons for answering each question, an

indication of how each question is to be answered.

Because of data limitations, data from a similar existing and the nature of the answer to each.

system may be used to base initial estimates of training

requirements for the new system. Through a comparison WHAT IS TO BE DONE IN THIS SECTION

of the new system to a similar system already in
existence, ballpark estimates can be obtained for training First. identify similar, existing hardware systems.
requirements such as: Second, determine training resource requirements

V Manning authorization an ot o hseitn ytm

* Length of training program

0 Major training areas Identify similar Determine requirements

10 Student throughput eitnsyemadctsfor existing

* Instructor demands

* Facility demands

* Equipment demands

Is Software demands

12



TABLE 2. QUESTIONS TO BE ANSWERED IN SECTION 11

Question Reason for Question How to Answer Question Output

%%hat system, already Necessary data on the new system From the alternatives given Identification of a

in existence, is simt- may not be available. therefore. in Tables 4-28, identify similar existing

lar to the new system initial estimates may be based on which system is most similar system

to be developed' similar. existing system data. to the new system. The check-

list in Table 3 is an aid to this

process.

What are the training Training resource data of a simi- Examine existing system's Determination ofi
resource requirements tar existing system provide a training resource and cost data tratntng require-

and costs of a similar basis for initial requirements presented in Tables 4-28. ments and costs

existing system I and cost estimates for the new for a similar
system. existing system

HOW THIS IS TO BE DONE . Identify which of the five existing systems'I ' listed under the appropriate system section
wj [~ ]Is Most similar to the new system.

0 identify whether the new system is a data

system. fire control system. electronic Based on a general knowledge of the existing systems

systm. ona sysem.or ommuicaioncontained in Tables 4-28. select the two or three

system. most Uikely similar to the new system (the system
under development).

0 Refer to the appropriate system section of

Tables 4-28 (data system. fire control Systematically compare the new system with each of
system. etc.) the candidate similar existing systems. Criteria for

judging system similarity should include system

13
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characteristics which relate to training resource require- Then compare the check marks under the "new (N)"

ments. in addition. some criteria may be more appropriate and "existing (E)" columns. Each time a check appears

for use in comparing some types of systems but not others. in both columns for a given design concept. place a

Table 3 and the procedures for using the table are Intended check in the "common (C)" column to indicate that the

as an aid to the reader in comparing systems. Based upon concept in common to both the new and existing system

a detailed understanding of the systems being examined and under comparison.

a consideration of the appropriateness of the criteria in

Table 3 for those system types, the reader may wish to Count the number of checks in the 'new (N)" column

tailor the use of Table 3 as necessary. and write the total at the bottom in the box marked

"Total Na. " Similarly. count the checks In the
Table 3 contains a list of 30 design concepts and character- "existing (E)" and "common (C)" columns and writeI
istics. (These concepts and characteristics are defined in the their totals in the "Total Es " and "Total Cs " boxes.

Appendix.) Next to this list are columns labeled "new (N)."
"existing (E), " and "common (C)."I Finally, compute an index of similarity (S) by placing

the three totals in the following formula:

Begin by considering which of the design concepts or TtlCcharacteristics are planned for or likely to be included in S . (TtlN Total s)-(oaC)
the new system. Place a check mark under the "new (N)"

column next to each concept or characteristic in the new Repeat the above procedure for each candidate

system. existing system to be compared with the new system.

Next consider which design concepts or characteristics are Unless there are other overriding considerations.

included in a candidate existing system. Place a check mark te candidate similar system with the largest index

under the "existing (E)" heading next to each design concept of similarity (S) should be selected as the existing
or characteristic included in the existing system under analysis, system most similar to the new system.

14
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TABLE 3. CHECKLIST FOR COMPARING SIMILARITY OF NEW
AND EXISTING SYSTEMS
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I

Once this system has been identified, training resource candidate existing system.; most likely

and cost information can be obtained by examining the similar to the new ?vstem 4..r., AINS!P-5-',

appropriate data table (Tables 4-28). TARTAR MK 74 MOD 4).

0 Using Table 3, the user would consider which

design concepts or characteristics are likely

0 Obtain training resource and cost information to be includej in the new system. Table 29

for the similar existing system by examining illustrates the use of Table t. The user

the table data. would place a check mark under the "new (NI"

column next to each concept or characteristic

EXAMPLE 01- IOW "HIS SEc ['ION SiiOuLD in the nea system. For the sLk-, of this
BEFOLLOWED example, suppose this resulted in check marks

being placed in rows 1. 3. 4, , 6. 8. 9, 10.
12, 28, 19, 23, and 27 of the "new (N)" column

of Table 3 (see Table 291. Note that the
Identify what rating is associated with the new system. reader may wish to tailor the use of Table 3

Assume the new system is an AN/SPS-53 as necessary, based upon a detailed under-
radar for fire control systems. standing of the systems being examined and a

* The user would locate the fire control consideration of the appropriateness of the

system section of Tables 4-28 (i.e., criteria in Table 3. for the system types being
system ectionof Tacens4-dered..

Tables 4-8). considered.

* Next, the user would determine which design

Identify the most similar existing system. concepts or characteristics are included in

* Based on a general knowledge of the the first candidate existing system (e.g., AN/SI'S-

existing fire control systems contained in 52B). The user would place a check mark

Tables 4-8. the user would select two under the "existing (E)" column next to each

(Text continued on p. 68)

16
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DATA CATEGORIES

NEC--Primary Navy Enlisted Classification associated with the system

Student Throughput (Per Year)--Average number of students graduated each year

Length of Program (Days)--Average time required to complete the course

Schedule (Per Year)--Average number of courses completed each year

Major Training Areas (Hours)--Total number of lecture and laboratory hours required (50 minute periods

Number of Operational Units--Total number of units presently in the field

Manning Authorization- -Total number of personnel assigned to each operaUonal unit

Instructor Demands--Estimate of the number of instructors required. To account for variations in coursk

scheduling and student/instructor ratios, this estimate reflects a midpoint between the minimum and

maximum number of instructors necessary for training.

Facility Demands--Building construction, modification or space required to adequately house training

equipment, etc.

Equipment Demands--Amount and type of hardware or test equipment required for training
Software Demands--Qualitative description of any special software needs
Major Cost Drivers--Qualitative description of salient operating cost factors

Equipment Costs (Per Student S)--Cost of training equipment and devices computed per student. This figure

is based on a 10 year life span, 10% salvage value, straight line depreciation schedule for all items over $1, 000.

Instructor Costs (Per Student S)--Cost of instructors computed per student. This figure represents pay of all

military and travel costs.

O&MN (Per Student S)--Operations and Maintenance, Navy costs for each student. O&MN costs are adminis-

trative and overhead costs indirectly involved in training, such as support and organizational personnel.

facility operations, maintenance and security, etc.

Total Training Cost (Per Student S)--Total cost for one student to complete the training course

!,,
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TABLE 4.

HARPOON WEAPONS SYSTEM NEC FT-111

STUDENT THROUGHPUT (R YEAR) 29

LENGTH OF PROGRAM OAYS) 41

SCHEDULE (PER YEAR) L4

MAJOR TRAINING AREAS (HOURS) III LECTURE$
82 LAW

OUR * Of OPERATIONAL UNITS 4 a

MANNING AUTHORIZATIOI I

ISTRUCTORS FAOLITIES EQUIPINEIT SOFTIARE
DEMANDS 2 AMN-l(V) I TRAIlER SOFTWARE

(FOR OPERATOR&

THERE U A 4 STATION

A 
OPERATOR TRAINER)

MAJOR COST DRIVES

COST BREAKOUT IEM STUDENT 8 i 73 NO 31

OIN (PER STOUNT a 161

TOTAL TRAINING COST
PER STUDENT $

*I
*THU US AN 1SIWATS BSED 00 TYPICAL IEOVIRENITS FOR TIN RIMD OF SYSTM

117
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IE



ES.
'POINT DEFENSE SURFACE MISSILE SYSTEM llEC FT-1146

STUDENT THROUGHPUT IPEH YEAR) 48

LENGTH OF PROGRAM (DAYS) 9S

SCHEDULE (PER YEARI 2e

MAJOR TRAINING AREAS (WOUI) 161 LECTURES

M LASI
1111111 AUTHORIZATION1 2

INSTRUCTORS FACILITIES IO*uMEUT SOFTiWARE

ANDS 4 I SF0 I1 AT
EACH OF 2 LOCATION)
N0 TRAINING DEVICES
REGUIRED

MR COST ORIVERS

ITI REMOUT (PER STUDENT 6 2 173* sit

N PER STUINT a 1173

rAL TRAIINS COST
R STUDENT a

TRIS 4 Al ESTIMATE SAUD ON TYPICAL IDiHEffnT PON nIS KM OF gWM

19

-4



TABLE B._________________________ ___

TARTAR "D" GMFCS. MK 74 MOD 4 oEC FT-1114

STUDENT THROUGHPUT (PER YEAR)I

LENGTH OF PROGRAM (DAYS) 138

SCHEDULE (PER YEAR) G.3

MNAJOR TRAINING AREAS (HOUN) 137 LECTURES
221 LAUS

OMNER OF OPERATIONAL UNITS2f

MAORING AUTHORIZATION 3

INSTRUCTORS FACILITIES ESUIPUENT SOFTWARE
DEMIANDS I ND NEW BUILDINGS DR I IN14 MOD 4 SIMULATION.

RENAB 0 REQUIRED SOFTWARE

MAJOR COST DRIVERS

COST BREAKOUT (MER STUDENT 5) 3M2 NONE m11IGN

DAME (PER STUDENIT a 241

TOTAL TRAINING COST
(PER STUIDENT 5)

21 1cL.~Ji. LA-Abom FI..M



TABLE 7.

TARTAR MFCS MK 74 MOD 4 NEC FT-ION

STUOERT THROUGHPUT (PER YEAR) n

LENGTH OF PROGRAM (DAYS) 216

SCHEDULE (PER YEAR) 1.4

MAJOR TRAINING AREAS (NOUS) M LECTURES
OWN LANS

HUMMER OF OPERATIONAL UNITS 2

MANNING AUTHORIZATION 11

INSTRUCTORS FACILITIES EOUNIMENT SOFTWARE
DEMANDS W RO NEW BUILDINGS OR I I 74 RO 4 SIMULATION

REHAB IS REQUIRED SOFTWARE
MAJOR COST DRIVERS

COST IREAKOUT (PER STUDENT 6 S712 NONE 19.01 GORE

GAIN (PER STUDENT 0 83

TOTAL TRAINING COST EU I
01" STUDENT a"

23 ""l MA



TABLE 8.
30 RADAR AN/SPS - 52B NEC FT-1137

STUDENT THRORSIPUT IER YEARI n

LINTH OF PROGRAM DAYS) ITI

SCHEOULE [PER YEAR) I.77

MANSS TRAINING AREAS (OUM) 461 LECTURES
444 LAN

I UMBER OF OPERATIONAL UNITS 3 I
t MARGINS AUT"ORIZATIONl

INSTRUCTORS FACIUTIES EQUIPMENT SOFTWRE

DEMANDS S NEW CONSTRUCTION FOR ONE V 52U FOR TRAINER OfflARE
INSTALLATION OF 2 UNIlS EACH OF I LOCATIONS

OPERATOR TRAINER

MAJOR COSTS DRIVERS

COST IRAKOUT MER STUDENT N 4 no 42(O im

DBMS (PE STUTET a 2118

TOTAL TRAINING COST
("R STUOENT 0

THIS IS AN ESTIMATE BASED ON TYPICAL REOUINEiMTS FOR TillS KIND OF SYSTrNJ

25 i,4a o
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DATA CATEGORIES

NEC--Primary Navy Enlisted Classification associated with the system

Student Throughput (Per Year)--Average number of students graduated each year

Length of Program (Days)--Average time required to complete the course

Schedule (Per Year)--Average number of courses completed each year

Major Training Areas (Hours)--Total number of lecture and laboratory hours required (50 minute periods

Number of Operational Units--Total number of units presently in the field

Manning Authorization- -Total number of personnel assigned to each operational unit

Instructor Demands-- Estimate of the number of instructors required. To account for variations in course

scheduling and student/instructor ratios, this estimate reflects a midpoint between the minimum and

maximum number of instructors necessary for training.

Facility Demands- -Building construction, modification or space required to adequately house training

equipment. etc.

Equipment Demands- -Amount and type of hardware or test equipment required for training

Software Demands--Qualitative description of any special software needs

Major Cost Drivers--Qualitative description of salient operating cost factors

Equipment Costs (Per Student $)--Cost of training equipment and devices computed per student. This figur.

is based on a 10 year life span, 100, salvage value, straight line depreciation schedule for all items over $1, 000.

Instructor Costs (Per Student $)--Cost of instructors computed per student. This figure represents pay of all

military and travel costs.

O&MN (Per Student S)--Operations and Maintenance, Navy costs for each student. O&MN costs are adntims-

trative and overhead costs indirectly involved in training, such as support and organizational personnel,

facility operations, maintenance and security, etc.

Total Training Cost (Per Student S)--Total cost for one student to complete the training course

-~I
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TABLE 9.
CONTROL PANEL MIK 309 MOD 0 AN/S05-56 NECSTDS

STUDENT THROUGHPUT WEN VEAR) 3

LENGTH Of PNOGRAM (DAYS) 12

SCHEDULE OWIN EAR) 31.1

MAIOR TRAINN AREAS INDURN 3? LECTURES
43 LAW

ADIE FORATOAIUNITfI44

ISANGATHRIZATfON

INSTRUCTORS FACILITIES EGUIPUENT SOFTWARE

DEMANDS I GAS a ()INKIN

UIDo" COST DRIVERS PARE PANTS

COSTSBREAKOUTPER STUDENT 8 3M4 91*I

OWN WIN STUDENT a 162

TOTAL TRAINIG COST

WIN STUDENT 9 l

*THIS 4 AN ESTIMATE BASED 00 TYIAL REQUIREMENTS FOR THI KIND Of SYSMIA,

27



TABLE 10.
LW FCG MK 114 mu -14

STUOENT TNHOURIGNT iR YEAR)

LENTH Of PRSRAM (SAYS)

ICHEULE MR YEAR) 4.1

MAJN TRIUNING AREAS (NOUIS M LECTURES
M LAS

SOONER OF OPERATIOAL LNIT in i

MIIINIg AUTHOIZATION I

RI)TUCTOms FACILITIES fUIUT SOFTWARE
NoA"I" I

1
S061 LAB (4) M 114

UmR COST DIVEI IAE PfA2CLS

COST BREAKOUT UN sTv Sp an0 4n SPARE 14P1 R

UwI STSUUT tIN

TOTAL TRAMU UT-IPER $1,111111,
r

* TH IN I UTAN 0ATI ON TYPICAL GOUMU 1 Fen TWO UHN uO SISST

29Ku

( 29. .. s

- - --



TABLE 11.

ANd/30-4/4A PUFFS SONAR RECEIVING SET we

STMENT THROUIHPUlT (PER YEAR) 7

LENSTH OF FROSRAU IDAYSI IN

SCHEDULE IER TEAR I.1

ASOR TRAING AREAS (HOURS1 30 LECTURES
134 LAS

SUMIER OF OPERATIOUAL UNITS 7

MAGIN AUTHORIZATION 2

INSTRUCTORS FACILITIES EQCIRIGMET SOFTWARE

DEMANS I ft ' ANMOS-4
FC RO. 21 CAWSET

am COST 
ARVERS W E PAHrnTS

COST BREAKOUT (FIR STUDENT 5) t 40* l

BuM It STUOET a 121

TOTAL TRAINING COST
IPR STUDENTN

iA

* THINS AN ESTIMATE IIASEO 0 TYPICAL REOUIREUEITS FOR THIS KIEM OF SYSTEM,

31 ~ ~
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TABLE 12.

MK III UNDERWATER '-;,E CONTROL GROUP SEC ST-4143

STUDENT THROVONPUT (PER YEAR) 7

LENuTH OFP ROGRAM (DAYS) 146

SCHEDULE 0 111 YEAIU 1.4

MAN TRIAHERS AREAS (HOURS) M6 LECTURES
W2 LAN

NUBROF OPERATIONAL UNI 2

INSTRUCTORS FACILITIES EGUIVIE UT SOFTWARE

DMNS4 3110IZLAI mINII

DMARCSDRVRIN ZCLI WARE PARTS

COST BRAOT(PER STUDENT 481 o

TOTAL TRAIIN COST

OKA STUDNT a

TO ISE AN ESTIMATE BAS 01 TYPICAL REQUIREMENTS FOR THN KIND OF SYSTEMA

33



TABLIE 13.

AN/BOO - 23A PAIR SONAR NBc Ct-es

STUOENT TNROUIPUT IER YEAR) II

LENGTH OF PROGRAM (DAYS) JO

SCHEOULE (PER YEAR) LI

MAJOR TRAIIUN AREAS (NOURS) I1 LECTURES
60 LASS

NUBE fOPRONRA UI& LU~ (
MANNING AUTHORIZATION 4

ISTRUCTOI FACILITIES EQUIPENT SOFTWARE
DEMANDS 2 11.2ft LAB 01) SOB-23

MAJOR COST DRIVERS PARE PARTS
COST BREAKOUT OPEN STUDENT U 870 aI 29117

OWN (PER STUDEIT 0 5nI

TOTAL TRAINING COST
IPER STUDENT 5I

THIS I AN ESTIMATE SAUD (N TYPICAL REOUIREMETS FOR THI KIMS OF SYSWTEM

35.
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DATA CATEGORIES

NEC--Primary Navy Enlisted Classification associated with the system

Student Throughput (Per Year)--Average number of students graduated each year

Length of Program (Days)--Average time required to complete the course

Schedule (Per Year)--Avragt number of courses completed each year

Major Training Areas (Hour,)- -Total number of lecture and laboratory hours required (50 minutt, pt-riods

Number of Operational U'its--Total number of units presently in the field IManning Authorization--Total numbetir of personnel assigned to each operational umt

Instructor Demands--Estirnat, oI tit number of instructors required. To account for variations in Cours

scheduling and student'instructor ratios, this estimate reflects a midpoint between the minimum and

maximum number of instruc-tors necessary for training.

Facility Demands--Building construction, modification or space required to adequately house training

equipment, etc.

Equipment l)emands- - Amount and type' of hardwart or test equipment required for training

Softwar- Dernands--Qualitative des criptmn of any special software needs

Major Cost Driers--Qualitative description of salient operating cost factors

Equipment Costs (Per Student S)--Cost of training equipment and devices computed per student. This figure

is based on a 10 year life span, IM
, 

salvage value, straight line depreciation schedule for all items ovr $I, 000.

Instructor Costs (Per Student S)--Cost of instructors computed per student. This figure represents pay of all

military and travel costs.

O&MN (Per Student S)--Operations and Maintenance, Navy costs tor each student. O&MN costs are admnnis-

trative and overhead costs indirectly involved in training, such as support and organizational personnei,

facility operations, maintenance and security, etc.

Total Training Cost (Per Student $)--Total cost for one student to complete the training course

i*
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TABLE 14.
AN/UCC-10V) TELEGRAPH TERMINAL NEC ET-1422

STUDENT THROUGHPUT (PR YEAR) 12

LENGTH OF PROGRAM (DAYS) 16

SCHEDULE (PER YEAR) I

MAJOR TRAINING AREAS (HOURS) 2N LECTURES
r2 LANS

O NMER OF OPERATIONAL UNITS 36SIS
j I EouiPmiP[ MANNING AUTHORIZATION

INSTRUCTORS FACILITIES EQUIPMENT SOFTWARE
DEMANDS I INIMAL AN-UCC-IO(V)

MAJOR COST DRIVERS

COST IREAKOUT MAR STUDENT N" 7 215

O*mB MR STUDENT 8 22

TOTAL TRAINING COST
WAR STUDENT 81 L-

TIS 0 AN ESTIMATE SASUD ON TYPICAL REOUINENTS FOR THIS KIND OF SYSTEM,

3.a

IE



A I&

.E 15-

RO-26(MOD) TIME FREQUENCY STANDARD NEC ET-1464
mBO/SRC (MOO) CONTROL GROUP MONITOR

STUDENT THROUGHPUT IPER YEAR) 34

LENGTH OF PROGRAM (DAYS) 54

SCHEDULE (PER YEAR) .2

MAJOR TRAINING AREAS (HOURS) 1U LECTURES

MEN OF OPERATIONAL UNITS 31 SlPrs LAS

INllG AUTHORIZATION

INSTRUCTORS FACILITIES EQUIPMENT SOFTWARE

llANOS 3 MINIMAL ANIURO-MMOO)

ION COST DRIVERS OA-UMIRC

IT BREAMOUT (PE STUDENT S 2193 5* 2156

IN (ER STIMEIT a S7

rAL TRAINING COST
N STUDENT 0

"S AN ESTMATI ASE ON TYPICAL REOUIREBNTS FOR TWO KIND OF SYSTEM

39 ,, i5



TABLE 16.

NAVAL MODULAR AUTOMATED COMMUNICATIONS NEC ET-1463
SYSTEM A* (NAVMACS A+)

STUDENT THROUGHPUT (PER YEAR) 54

LENGTH OF PROGRAM (DAYS) I

SCHEDULE (PER YEAR) &7

MAJOR TRAINING AREAS (HOURS) 28S LECTURES
2i7 LAOS

NUMBER OF OPERATIONAL. UNITS 512

MANNING AUTHORIZATION 2

INSTRUCTORS FACILITIES EGUIPMENT SOFTWARE
DEMANDS 3 INMAL AN/UY-Z

ANMIC-j
OE-R2

MAJOR COST DRIVERS

COST BREAKOUT (FIR STUDENT S) 31 1323

DM (PER STUDENT ) 13H4

TOTAL TRAINING COST
eIR STUDENT I

STHIS I AN ESTIATE BASEO 0 TYPICAL UIREI TS FOR THS KIND OF mYSTKM

41
- -...-.. .F+.
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TABLE 17.
COMMON USER DIGITAL INFORMATION SYSTEM ICUOIXS) NEC E-41

USO-64(V) 2 AND USO-464(V) 1 WSC-5. FSM. STUDENT THROUGHPUT (PER YEAR) 12

LENGTH OF PROGRAM (OATS) 187

SCHEDULE (PER YEAR) 1

MAJOR TRAINING AREAS (NOURS) JLECTURES
Mf LAS

NUMER OF OPERATIONAL UNTS

MANNING AUTHORIZATION4

INSTRUCTORS FACILITIES EGUIPMENT SOFTWARE

DEMANDS 2 NWMMAL CUIlS
MAJOR COST DRIVERS

COST BREAKOUT (PER STUDENTS &I ml22

O&MM (PER STUDENT 5)

TOTAL TRAINING COST

(PER STUDENT a

THIS IS AN ESTIMATE BASED ON TYPICAL RED VIREMENTS FOR THIS KIND of SYSTEM

434



TABLE 1I.
SHIPS NAVIGATION AND AIRCRAFT INERTIAL NEC EY-1477

ALIGNMENT SYSTEM (SNAIAS)STDNTHOGPTPEYAR

LENGTH OF PROGRAM (DAYS) in

SCHEDULE (FIR YEAR) 3.3

MAJDR TRAINIG AREAS (NOURO 1014 LECTURES

NIMUSER OF OPERATIONAL UNITS 14 -LS

INSTRUCTORS FACILITIES EDUIPMENT SOFTWARE

DEMANDS 2 MINIMAL SIRS US-3 MOD 1

POWER SUPFLYSNUAS
SYSTEMAPECIAL FUP,
POSE TEST EQUIPMENT

IMAJOR COST DRIVERS 1s7

COST BREAKDUT WIN STUDENTS) 492 __________ I

SAUG (FIR STUDENT 6 2143

TOTAL TRAINIG COST

(fIR ITUNENT 0

THIS IS All ESTIMATE EASED On TYPICAL RIOUIREOnT FOR THIS KIM OF SYSTEM

p 45
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DATA CATEGORIES

NEC--Primary Navy Enlisted Classification associated with the system

Student Throughput (Per Year)--Average number of students graduated each year

Length of Program (Days)--Average time required to complete the course

Schedule (Per Year)--Average number of courses completed each year

Major Training Areas (Hours)--Total number of lecture and laboratory hours required (50 minute periods)

Number of Operational Units--Total number of units presently in the field

Manning Authorization- -Total number of personnel assigned to each operational unit

Instructor Demands-- Estimate of the number of instructors required. To account for variations in course

scheduling and student/instructor ratios, this estimate reflects a midpoint between the minimum and

maximum number of instructors necessary for training.

Facility Demands--Building construction, modification or space required to adequately house trainingI equipment, etc.

Equipmeit Demands- -Amount and type of hardware or test equipment required for training

Software Demands- -Qualitative description of any special software needs

Major Cost Drivers--Qualitative description of salient operating cost factors

Equipment Costs (Per Student S)--Cost of training equipment and devices computed per student. This figure

is based on a 10 year life span. 10% salvage value, straight line depreciation schedule for all items over $1, 000.

Instructor Costs (Per Student $)--Cost of instructors computed per student. This figure represents pay of all

military and travel costs.

O&MN (Per Student $)--Operations and Maintenance, Navy costs for each student. O&MN costs are adminis-

trative and overhead costs indirectly involved in training, such as support and organizational personnel,

facility operations, maintenance and security, etc.

Total Training Cost (Per Student $)--Total cost for one student to complete the training course



TABLE 10.
INTEGRATED TACTICAL AMPHIBIOUS WARFARE NEC 05-1674

DATA SYSTEMS FOR LHA SUETTRUHU K ER

LENGTH OF PROGRAM (SAYS) IS

SCHEDULE HESR YEAR) ILI

MAN TRAIIN AREAS (HOURS 5S LECTURES

hIER OF OPERATIONAL aIIM

INSTRUCTORS FACILITIES EQUIPMENT SOFTWARE
DENlmMOI ITAIMS

MAIR COS DRIVEN

COST SNEAKOUT 001R STUDEN'T 3) 757 4111 I=D

cum PER STaUDENT aSI

TOTAL TRAINING COST
PER STUDENT 81

THIS IS AN ES1TIMATE BSED OH TYPICAL RESIOREMENTS1 FOR THIS KIND OF SSI

47



TABLE 20.
INPUTAOUTPUT CONSOLE OJ-172(V) UYK eC 0S 163

STMOENT TNROUSNPUT (PEN YEAR) I

LENGTH OF PRIOGRAM (DAYS) 14

SCHEDULE "AR YEAR) I

MAN TRAINING AREAS (NueMs is LECTORES

31 LAWS[II§WnU~gER Of OPIERATION1AL UIT$ ,5 SIPS,

4 EoVIPamIP
NAMNGU AUTHORZATIO N

DEAINSTRUCTORS FACILITIES { EGOUNT SOFTWAREOESIANIO I 6.J-InmV

MAOR COST ONIVERS

COST iEAKOUT OKA STUDER T Isis 52

gu PER STU ERT 8

E TTOTAL TRAOI~h CAST
PER S'UOEOT a

* THIN 4 AN ESTIMATE BASED 00 TYPICAL REOUIIMMIT FOR TIS KIN OF SYTIEL

49



TABLE 21.
AN/UYA - 4(V) DISPLAY SUBSYSTEM -lECu

STUDENT THNOUIPUT (PR YEAR) 27

LENTN OF PROGRAM (0AY3I 12

SCHEDULE IER YEAR) 1.5

MANO TRAIINM AREAS (ROM) 345 LECTURES
SU LAW

It
EUBER OF OPERATIONAL UNI T

NRANGNG AUTHORIZATION

INSTRUCTORS FACILITIES EnUIRSENT SOFTWARE

DIANo 4 AM/UYA-4(VI

EmsOR COST DRIVERS

COST BREAKOUT WIN STUDENT N 412m O1

GOIN I SlUT 6
TOTAL TRAINING COST
WIN STUDEUT a

THIG AN ESTIUATE SAUED ON TYPICAL fIOiiMhEMT FOR THIS KiO OF SYSTE.

51 1 J. I h*4 ilD



TABLE 22.
AN/UYK - 7(V) COMPUTER SET (4 BAY SYSTEM) InC 0S-IS?

STUDENT TNeOmvS T PER YEAR 2

LINITN OfF PR06MM (IAYO I

SCHEIULE WIN EYEAR)

I"NOR AINII AREAS (hUMl SIN LECTiIuE
467 LAI IIWNER OF OPERATIONAL UITS 26 Isn

I FOIWI

IIN AUINRIZATIN

IMTRUCTOS FAaLITES EOUIPET SOFTWARE

OMN i AUIU1U-7V)
MAIR COST ORIVERI

COST OREAKOUT ( FR 0TUO5T 21] 3013* I78

011 via ITUIE~n 0 iI W~I

TOTAL TRAUNI CST
PER STUD 0IS

TIS IAN ESIATE SUED II TYPICAL REGUi I FOR TOS KIl OF SYSUT

53w lfo m f j
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TABLE 23.

LHA COMMUNICATIONS SUBSYSTEM IC s-IS?)

STUDENT TNOU IT MR Y1EAl)

LENTH OF MORimA (DAYS) NO

SCNEOULE PER YEAR)

MAJO TRAUIIN AREAS (NOUN) "39 LECTURES
S1I LAUS

IRUNNER Of OPIERATIONAL UNITS I

t NIMING AUTHORIZATION

IITRUCTORS FACIUTIES EQUIPMENT SOFlWARf

SOIAMI LmA C i SYSTEM

MAJOR CoST DRIVERS
COST BREAKOUT (PER STUDENT W 307 41r f1n

""Hin STUDENT a 19

TOTAL TRAINUI COST
iln STUDENT 9I

STIS IS Al INMATE SES ON TYPICAL RESUIRENEmI FOR THN KIM of YITI.

5 1
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DATA CATEGORIES

NEC--Primary Navy Enlisted Classification associated with the system

Student Throughput (Per Year)--Average number of students graduated each year

Length of Program (Days)--Average time required to complete the course

Schedule (Per Year)--Average number of courses completed each year

Major Training Areas (Ilours)--Total number of lecture and laboratory hours required (50 minute periods'

Number of Operational T'nits--Total number of units presently in the field

Manning Authorization- Total number of personnel assigned to each operational unit

Instructor Demands-- Estimate of the number of instructors required. To account for variations in course

scheduling and student/instructor ratios, this estimate reflects a midpoint between the minimum and

maximum number of instructors necessary for training.

Facility Demands- -Building construction, modification or space required to adequately house training

equipment, etc.

Equipment Demands--Amount and type of hardware or test equipment required for training

Software Demands- -Qualitative description of any special software needs

Major Cost Drivers--Qualitative description of salient operating cost factors

Equipment Costs (Per Student St--Cost of training equipment and devices computed per student. This figure

is based on a 10 year life span, I M/ salvage value, straight line depreciation schedule for all itens over $1 000.

Instructor Costs (Per Student S)--Cost of instructors computed per student. This figure represents pay of all

military and travel costs.

O&MN (Per Student $)--Operations and Maintenance, Navy costs for each student. O&MN costs are adnirus-

trative and overhead costs indirectly involved in training, such as support and organizational personnel.

facility operations, rnaintenance and security, etc.

Total Training Cost (Per Student S)--Total cost for one student to complete the training course

- - ---- ---- -.-- -- - --- . .

if



TABLE 24.

INTERNATIONAL MORSE CODE NEC RM-ZTIM

STUDENT THROUGHPUT (PER Y EAR) lIN

LENGTH OF PROGRAM (DAYS) 82

SCHEDULE (PER YEARI 4.2

MAJR TRAINING AREAS (HURS) 1S LECTURES
342LAW

[NUMER OF OPERATIONAL UNITS

MANNING AUTHORIZATION

INSTRUCTORS FACILITIES EGUIPUENT SOFTWARE

DEMANDS 4 LHlA COMM SYSTEM

COST BREAKOUT (PER STUDENT 10 no5 3

61 PR STUBIEUT 0 i

TOTAL TRAINING COST
(FIR STUDENT U E

57



LBLE 25.

DIXS NEC 11-31

STUDENT THROUGHPUT IPER YEAR) I?

LENGTH Of PROGRAM (DAYS) 12

SCHEDULE (PER) YEARI 2&.3

MAINR TRANING AREAS (HOURSI 26 LECTURES
14 LASS

IUUSER OF OPERATIONAL UNITS 5

GARNING AUTHORIZATION

INSTRUCTORS FACILITIES EQUIPMENT SOFTWARE

DEMANDSI 
UII

NAR COST DRIVERS

COST IRESEOUT PEIR STUDENT S? 107 of. n

@&00 PER STUDENTS) 0

TOTAL TRAINING COST

WIN STUDENT a

*THIS IS AN ESTIMATE BASED00 TYPICAL REGUREMN1ITS FOR THIS KIND OF SVSTtM.



,,4

TABLE 26. NIEC RM-2242
TELETYPEWRITER SETS AN/UGC--48A. AN/UGC-49,

AN/UGC-47 STUDENT THROUGHPUT (PER YEAR) 42

LENGTH OF PROGRAM (DAYS) 61

SCHEDULE (PER YEAR) Lo

MAJOR TRAINING AREAS (HOURS) 121 LECTURES
284 LAS

NUSROF OPERATIONAL UNITS 35 SRfvpII I-+° '" + "' -
INSTRUCTORS FACILITIES EOUIPMENT SOFTWARE

DEMANDS I ANISUC-47. WSA U

MAJOR COST DRIVERS

COST IREAGOUT PR STUOENTS) ISIS III

OW E IEIICTUDENT $n 52

TOTAL TRAINING COST
OPEN STUDENT S

61

fI
t -- t



TABLE 27.

COMMUNICATION SYSTEM FOUND IN DLG TYPE SHIPS NEC RM-nl13
STUDENT THROUGHPUT (PER YEAR) 411

LENGTH OF PROGRAM (DAYS) a

SCHEDULE (PER YEAR) LS

MAJOR TRAINING AREAS (NOUU) 41 LECTURES
0 LANB

NIUMER OF OPERATIONAL UNITS 46 A

MANNING AUTHORIZATION

INSTRUCTORS FACILITIES EQUIPMENT SOFTWARE
DEMANDS Is NONE

MAJOR COSI DRIVERS

COST SREAKOUT (PER STUDENT I 1131 I

0111N (ER STUDENT S 004

TOTAL TRAINING COST
(PIR STUDENT S)

DAA w iahWU F J W6
63

* -*--.--*------ -*..----



TABLE 28.

NAVMACS A+ SYSTEM Ic M-mi

STUDIET TNROUIHUT (PER YEAR N

LENGTH OF PROGRAM (DAYS) 163

SCHEDULE (PER YEAR) to

MAJOl TRAIING AREAS (HOURS) I LECTURES
210 LABSL NUMER OF OPERATIONAL U~NS 1

MARGS AUTHORIZATION

INSTRUCTORS FACILITIES EOUIPMENT SOFTWARE

DEMANOS NAVIASS +A

MAJOR COST DRIVERS

COST BREAKOUT (PIER STUDENT 0 3667 135

PAMEIR STUDENT 0)

TOTAL TRAINING COST
(PER STUDENT 9

65

~~°°-

iE



TABLE 29. EXAMPLE OF THE USE OF TABLE 3

4. It-:. r. I.v Mf 17s

1, Butfl~~Of~.ooC1-91, lhd

F. lu-InA Tt IIlI eflIl l
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10 Bu.iltI .~r~o Job 1d i

l . Ativl, 1.0c-i o SFbd isluotg

1. Comb-nd O~p .. soIan~~ ucIo-.

1S. Muitiprpoo1.'tuP.-~f0 _______

16. %A,:nil. Iopon. r F"uIp"l"

2 0. CoI1NOO Conl-olI/Diloilsy,

'I . t1nOmkcl In-rion of (onroIsOl,pI-

22. I,o.pe.nd~nn of Con1rol. IDtpl.y.

- 1. Fk.,d Seq ... irof (W-1-~o 1 11
24. Noopeoed-I (O.er.i-o.I Flenabdifn

2 25. rrotkle hio, :0 r(ompoiotnI Lroc

* 6. reoobl.no 0 -t. 1dule, L-ne

'7. sp.".: ru'p.. r-,nt Iu 410.-

28. Cen-r I Pulp-e t-I , q~isp-ln,

?.4. (- gifte lulntefnce& I Msbtr . Il

10. 11ff-Sl I M -n- It A IlIbrulo ___________

Tol NOl (ToIA 101 (T-.1 IsIT

10 1
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design concept or characteristic included that is,

in the candidate system. For the sake of this

example, this resulted in check marks in rows 1. 10 .56
13 +15-10

2, 3, 4, 5, 6, 8, 9, 10, 11, 12, 15, 17, 23, 27.

and 29 of the "existing (E)" column of Table 3 . This value would be written in the box

(see Table 29). provided in Table 3 (see Table 29).

* The user would then place a check mark in the * The user would repeat the above

"common (C)" column each time a check procedure for the second candidate

appeared in both the "new (N)' and "existing (E)" existing system (e.g.. TARlTARI

column for a given design concept. Next, the MK 74 MOD)4). Suppose this resulted

user would count the number of check marks in in an index of similarity (S) =.42.

each of the three columns and enter the totals Coprnthideofsmliy

at the bottom of Table 3 (see Table 29). For (S) .56 for the first candidate existing

the present example, the totals are "new (N)"sytmwhteinxofsilrt()

=13, "existing (E)" = 15, and "common (C)" .42 for the second candidate existing system.

= 10. the user would select the first candidate

* The user would compute an index of similarity existing system as the one most similar

(S) by placing the three totals in the following to the new system since its index of

formula: similarity (S) was larger than that of

Total Cs the second system. However, if other

S (Total Ns) + (Total Es) - (Total Cs) considerationse (e.g., detailed knowledge

of a more similar system) warrant, the

user may have reasont to select another

alternative as the most similar.
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Determine requirements and costs for existing system.

. Having identified the most similar existing

system. the user obtains for this systemD the

relevant resource and cost information which

will be used as a basis for estimates of

training resource requirements and costs for

the new radar. For example. if the AN/SPS-52B

radar were identified as the most similar existing

system, the user would obtain training resource

and cost information from Table S.
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SECTION III

SPECIFICATION OF TRAINING REQUIREMENTS FOR SPECIAL TASKS
THAT WOULD REQUIRE HANDS-ON TRAINING RESOURCES

Page

Reason for This Section 72

What is To Be Done in This Section 72

How This is To Be Done 74

Example of How This Section Should
Be Followed 93

Figure 4 illustrates the contextual and procedural flow ofj this section.
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REASON FOR THIS SECTION

After an initial estimate of training resource requirements Table 30 presents questions to be answered in this

and costs has been obtained, based on similar existing section, reasons for answering each question. an

systems (SECTION 11). an identification of different or indication of how each question is to be answered.

unique aspect% of the new system is critical-- especially and the nature of the answer to each.

those which will have a major impact on training resource

requirements and costs. WHAT IS TO BE DONE IN THIS SECTION

Traininp equipment and traininp devices are usually high First, examine the kinds of tasks typically performed

cost-driver training resource requirements. Furthermore, by personnel In the rating under consideration (e.g..

long lead Limes are required to plan, program, and budget Electronics Technician). Identify new taskf

for those items. Thus it is important to identify as early requirements.

as possible training equipment /device requirements--

particularly those which may be unique to the new system. Second. determine whether there are any spe cial

tsks for the new system which require hands-on

Decisions concerning whether or not training equipment training.

or devices are required must be based upon consideration

of the tasks to be performed on the new system. Certain Third, determine whether training equipment or

tasks require hands-on training while others do not, training devices are required for the new system.

Requirements for training equipment or devices should

be made only for those specific tasks which require Fourth, contact CNET for assistance and referral if

hands-on training separately fromn the operational training equipment or devices are required for the new

situation, system or if there are any questionable tasks.
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TABLE 30. QUESTIONS TO BE ANSWERED IN SECTION III

Question Reason for Question How to Answer Question Output

What sorts of tasks, Training equipment/ device require- Examine lists of typical tasks List of unique tasks

if any. are unique to ments must be based upon consider- presented in Tables 31-35 to be performed on
the new system? ation of the types of tasks to be and refer to design concepts the new system

performed on the new system. and characteristics presented
_________________in Tables 3 and 36.

What kinds of tasks Only those tasks which require For esch task to be per- List of unique tasks

(particularly any spec- hands-on training separately formed on the new system, which will requiref
ial operator or main- from the operational situation answer the questions as hands-on training
tenance tasks) to be will require training equipment/ presented in Table 37.

performed on the new devices. Unique hands-on train-
system require hands- ing tasks are likely to require
on training? training equipment/ devices which

presently do not exist.

Must training equipment Training equipment/ device re- For each task which requires List of unique tasks

or devices be used to quirements will have a greater hands-on training, answer which require some
train personnel to per- impact on training resource re- the questions presented in type of training device
form. those tasks, which quirements than OJT require- Table 38.* or equipment
require hands-on train- ments because of costs and long

ing, or can on-the-job lead times.

training suffice
9)

Can the impact of train- Existing training devices may be Contact CNET for assistance Further refinement
ing equipment/ device suitable for use on the new sys- and/or referral concerning of training equipment

requirements for the tem. Recommendations should the questions presented in requirements

new system be defined? be obtained concerning develop- Table 40.
ment of new devices, associated
costs, etc.
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Exa ine "Determie Determie o t "new (N)" and "existing (E)" systems.
typical tasks=hands-on training CNET T
to identify training devicetoieniy trasksn7 e ie [ [ That is. concentrate only on rows with

new tasks "s requirement a check mark in either the "new(N)" or

"existing (E)" column. Note that differences
HOW THIS IS TO BE DONE in design concepts and characteristics

between the new and existing system

imply differences in tasks between the

i new and existing system. f

SExamine lists of typtcal tasks performed by To assist in identifying these task

personnel in the new system. Tables 31-35 differences, examine the design concepts

present lists of typical tasks performed in and characteristics identified in Table 3

the FT. DS, ET, RM, and ST ratings. Tasks in light of Table 36. Table 36 indicates

in the left column of each table require hands-on the relationship between design concepts

training while those in the rlnt column do not. and characteristics and task difficulty. For

0 Use these task examples to help you think of example, a check mark in the "new (N)"

additional, different, or unique tasks to be column but not in the "existing (E)" column

performed on the new system. In addition, of the "Repair of modules" row of Table 3

refer to Table 3 which was used previously to would indicate that "Repair of modules" is

compare the similarity of the new system with unique to the new system. Examining the

existing systems. The design concepts and "Repair of Modules" row of Table 36

characteristics listed in Table 3 can be used to would reveal that "Repair of Modules" likely

stimulate further thought concerning tasks which increases maintainer task difficulty of the

are potentially unique to the new system. new system relative to the existing system.

Attention should be centet'ed on those concepts Given this information, the user should ask

and characteristics which differ between the himself, "How is it that repair of modules

increases task difficulty ?"
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In attempting to answer this question the reader contain verbs which denote passive

should he assisted in generating a list of tasks performance (e.g.., "relate. " "understand")

unique to the new system. Some tasks which might otherwise be thought

to requtre hands-on training may be placedjjj~ ~ ~jin the "non-hands-on" category if they are
basic tasks the student shoutd have atready

0 For each unique task to be performed on the new acquired and no additional training is deemied
system, determine whether hands-on training necessary.
will be required by applying the questions

presented in Table 37.E

* If your answer to any of the questions in Table 37

is "yes. " then hands-on training is required. if * For those tasks that require hands-on

your answer to all of the questions In Table 37 training, determine whether training devices

is "no, " then hands-on training is not required. are required by applying the questions inTabl 38
* Pay close attention to the words and phrases

underlined in Table 37 since they are represents- 0 If your answer to any of the questions in

live of situations and conditions which indicate Table 38 is "yes. " then some type of training

the eed or andson rainng.equipment or device is required. if your

* Reer o te smpletass (abls 3135) noinganswer to all of the questions in Table 381is
* Reer o te smpletass (abls 3135) noing"no. " on-the-job training can be considered

the types of verbs used in the hands-on vs. non- to meet the hands-on training requirements.

hands-on columns. This may help you answer

the questions in Table 37. Note that hands-on

task descriptions tend to contain verbs which
denote active performance (e.g.. ".track,." * If some tasks to be performed on the new

"calibrate") while non-hands-on tasks tend to system require training equipment or devices.

(Test continued on p. 93)
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TABLE 31. SAMPLE TASKS FOR FIRE CONTROL TECHNICIAN RATING

Require Do not require
"hands-on" training 'hands-on" training

Acquire/track radar beacon Analyze!annotate system test data
signals

Initiate electronic counter-counter- Analyze front panel indications for
measures (ECCM) action from fault detection
aural analysis

Use test equipment to inject Identify standard electronic/mech-
signals and/or take readings anical symbols as used on schematics.

logic diagrams. flow charts, etc.

Localize/isolate radar power Research technical publications to

supply malfunction to the flnd appropriate schematics, logic

module/card level diagrams, tables, trouble shooting
charts, maintenaric' information,
port numbers for specific pieces of
equipment

A,
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TABI F 32. SAMPLE TASKS FOR SONAR TEtINICIAN RATING

Require 1O not require
"hands-on" training 'hands-on" training

Track more than one target Remove/replace AF amplifier modules/
simultaneously cards

localize/isolate equipment Select optimum operating modes in view of
malfunction to a unit SVP and other environmental factors

Calibrate/align/ adjust AF Relate information from all available
amplifier sources in classifying target

Detect and identify target Interpret the sound velocity profile and
maneuvers understand its operational implications

Conduct active search using
all controls optimally

Use controls to maintain con-
tact despite 0. S. or target
maneuvers

I _ _ I
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TABLE 33. SAML'I E TASKS FOR RADIOMAN RA TING

Require Do not require
"hands-on" training 'hands-on' training

Use test equipment to inject Analyze ;qdipment front panel indicators
signals and/or take readings for fault detection

Localize/ isolate equipment Clean miscellaneous radio equipment I
Remove/replace antenna components

Tune and adiust system com-
ponents for optimum perform-
ance Set up URA-17 converter

Transmit and receive, moss- Energize system componf-.ts
ages on teletype

Recognize/ understand effects of equipment
malfunction
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TABLE 34. SAMPLE TASKS FOR DATA SYSTEM RATING

Require Do not require

hands-on" training "hands-on' training

Use test equipment to inject signals Clean/lubricate disk file

and/or take readings

Remove/replace card reader modules/

l ocalize/isolate card reader mal- cards

functions to the component level

Analyze equipment front panels for fault

Calibrate/align/adjust A to D and detection

D to A converters

Perform power up/down procedures on

Test/inspect cooling chilled water data processing equipment

system

Assemble/repair cables and test leads
such as connectors, probes, etc.
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TABLE 35. SAMPLE TASKS FOR ELECTRONIC TECHNICIAN RATING

Require Do not require
"hands-on" training "hands-on" training

Use test equipment to inject signals Analyze equipment front panel indicators
and/or take readings for fault detection

Localize/ isolate equipment mai- Clean/lubricate communication antenna
function to a unit systems

Calibrate/ align/ adjust radar antenna/ Remove/replace 1FF system components
drive system such as switches, resistors, capacitors. etc.

Test/inspect radar transmitters Align/adjust mechanical linkages and gear
trains

-A-
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TABLE 36. RELATION OF DESIGN CONCEPTS AND CHARACTERISTICS
TO PROBABLE TASK DIFFICULTY

Op r..c t o, frrclLI~ilin (on- pi on iahr,<,rnsri,. Oper..ror 3,Iolt.,ncr ( perntor \laion.,ne-

Repil of %oIdole.

kutomstl, Perform.n-e Mon1orio 9
11tl,-In l,. , Fqolp oent tRITI

1Jl-nTroutlcohoni(ng 1.ogic L d 5
0 00011,0tC Fii I.1.LlleOn .- rd,

St.,n0drd H ,rdo,rc lc ompon~nI. I .rd.
FoI tniir I Il

Stnrd ll.lr-,rr (oubsyltn) _ _ _ __ _

\ulonoattonlnfornloton, Trannsrn _____________________________

Poll-In (Ennbedded) Tring

(onitftned Olperator 'Matatner •

'Mnloeporpoe Ii quptpe;_ _ _ _ _ _ _ __ _ _ __ _
1-0e0

A.cno., o Control ' •... omati¢- Corlitritpa

¢ Nn (-,o C.n-o-W t-plays •

S[Wnatic Inierclton of CoctroWsrtnplavs •

Independence of Controls/Itipl s * f
Fixed Sequence of Operaton

Nonpredural Operational Flextbility

TroabteehOt, to C-onponen teoe 5
Trouble hoot to Module I[evel

Special Purpose rest Equipment

Ceneral Purpole Test yquipmnent 5
On-Site Maintenanea nd Calibration •

OIf-Site Saintenanct and ('alibr altor

Sole bila teneI Spat e Indicates the lorre.pondtngl.etan Ion, epl or In, I eel -te nIt

.as n Ilet T_ ;kltfftCul!V. I ht1, Sp.e [ndl..a.. he t"an l'"t'atl', 1.. it- e'
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TABLE 37. HANDS-ON TRAINING REQt'IREMENT ALGOHIRTHM

QUESTION I VTIO QETION

DOES TIlE LEARNING OF THIS TASK REQUIIIE PRACTICE DOES THIS TASK REQUIRE COMWTIJOVS ON DOES TIlE LEARSNIN Of THIS TASK
I's A REAL TIME ENVIROIIMETT IN WHICH REUMEROU IRTERUNTTEIT INFONSATHW CONCERING TilE REOIRE THE OtELVEOPME OF COWLE
CUES WHICH REQUIRE 0IFFIOERIT ACTIONS MAY OCCUR STATE OR COAFIiIIRATIO OF THE CIAGIE ILLS FOR MANNIO LATIG HARDWARE?
SIMULTANEOUSLY OR IN QUICK SUENCE SYSTEM WHICH MIUS OE PRUESIT DURING

TRAIWWOG AOD IS 197 VAMI ON MMf3
SITABLE III TH CLAUWOOMO

exOmLo I *WV il*1![510
EXAMPLE to *"ICU QSTION RSONS Wa S VI
RESPONSE Is YES, CALIATEI/LIwAOJOT
CONOUCT ACTIVE SEARCH A AOL I AN WHICH TOATIOW CIJERTO E I
ION ALL COINTROLS XIAPNL IN VIH €1U11T-

OPTIMALLY L OCALIs T-I E ElsA IEI

MALFUNCTIOW TO THE CO--- INRT

o I*LEVEL TWDE O

IS EDS

TEAR DOE %AIll ow TYPE 00[ oWAWOIf O TAIW"

011Oc111 TO STEP 3 TO OITOINAU TWAIWI swOOwEUT 01 DEVICE AIoAEluI Sl FOR
RAMS-00 TRAIRWE TAIM
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TABLE 38. TRAINING EQUIPMENT OR DEVICE REQUIREMENTS ALGORITHM

ISPOOR PE RFOHARA OF THOSE ASPECTS Of THE TASK AITU SPECTS OF THE 1AMK WHICH RES001RE
WICH REQUIRE HANOS-O TRAIIN CRITICAL TO THE HANDS-ON TRAINING OIFFICULT TO LEARS
ov!.!ALL "OR,!OAMCI O.PT 1A..-. TO THE
OV, ALL PORFINANCE O T O SD I

EXAWLE It WHICH QUESTION

QUETIO COTOS OWITAIN
CORTACT oEWETt O-I OH

TR.6"tT~~TAGE SIMUTANEUSL so >us CN
CO 10110I

iiJ
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or if there are any questionable tasks, contact EXAMPLE OF HOW Tl lS SECTION
SHOULD BE FOLLOWED

the Chief of Navy Education and Training

(CNET) for assistance and/or referral. ISTE

CNET is responsible for assigned shore-based education
Generate a list of unique tasks to be performed on the

and training of Navy and other personnel in support of

the Fleet, Naval Shore Establishment, Naval Reserve, new system.

and interservice and foreign programs. It is supported * Assume the new system is an SPS-53 radar

in these efforts by the Chief of Navy Technical Training for fire control. The use, would refer to

(CNTECHTRA) which is responsible for overseeing the Table 31 to examine sample tasks associated

individual training centers and schools (functional with the Fire Control Technician rating.

commands). CNET is fu~rther supported by the Navy Upon reviewing the sample tasks associated

Training Equipment Center (NTEC) and Instructi, with the FT rating, the user attempts to

Program Development Centers (IPDCs). NTEC is identify unique tasks to be performed on the

responsible for developing training devices to support system. For example. "Measure minimum

specialized technical training. IPDCs are responsible for discernible signal" is a task which the user

developing training courses through the application of determines is unique to the new system.

instructional system development (ISD) procedures. 0 Additionally, the user refers to Table 29

Table 39 describes the role these agencies may serve in developed in the example to Section It.

assisting the reader. The kinds of questions to raise

with CNET and its support agencies are given in Table 40. Concentrating on rows with a check mark

in either the "new (N)" or "existing (E)"

column, the user observes, for example.

that "Repair of Modules" implies differences

in tasks between the new and existing system

because the new system involves this design

concept while the existing system does not.

93

.4

P

1- ki w a



TABLE 39. DIRECTIONS TO TRAINING ACTIVITY

Agency Function

Chief of Navy Education & Training (CNET) . Initial point of contact for training matters
0 Input to Navy Training Plans (NTPs)
0 Selection of training data item descriptions (DIDs)
0 Review of contractor-developed training programs

Chief of Navy Technical Training (CNTECIITRA) . Resource allocation
* Planning, programming, budgeting

Course improvements
* Course scheduling

CNET Functional Commands * Assistance in estimating initial resource requirements
-training objectives broadly stated
-recommended training locationsI
-facility requirements
- instructors
-disestablishment of existing courses
-quantity of training equipment and devices
-need for training equipment and devices

Navy Training Equipment Center (NTEC) 0 Specification of training device characteristics
-inventory of training devices
-use of existing devices for new applications

0 Trends in training technology
* Costs in developing new devices

Instruction Program Development Center (IPDC) * Instructional System Development (ISD)
-task data
-skill/ knowledge analyses
-performance measures
-training objectives
-media selection

-lesson development

iii
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TABIE 40. QUESTIONS TO RAISE WITH CNET

Whti the cost of required devices"

It ew eviesmust be devJeloped, wehat development costs are

How many devices or items of training equipment are required for

the new system9

Do the identified tasks require any other specal consideration"

q76
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" The user refers to Ttble iUi for additional example, the user applies the questions

assistance in identifyinr task differences. The in Table 37 to the "Measure minimun-

check mark in the "nes (N)" column but not in discernible signal" task. The us.r pav,

the "existing (E')" column of the "Rppair of close attention to the words and phrases

Modules row of 'Fable 29 indicates that 'Repair underlined in Table 37 and determines that

of Modules' is unique to the new system the learning of this task does require

Examining the "Repair of Modules' row of numerous cues to occur simultaneously or

Table 36 reveals that repair of modules likely in quick sequence (Question 1). The

increases maintainer task difficulty of the performance of this task, for example.

new system relative to the existing system. involves responding to cues presented in

The user, asking himself the question. "How quick sequence via a s.avemn.t-er and power

is it that repair of modules increases task meter. The user therefore comncludes that

difficulty . " then generates additional tasks this task will require some tvpe of hands-on

unique to the new system such as "Test and training. It should be noted that had the

adjust power supply. " user responded negatively to Question 1.

he would have proce~eded to Question 2 and

* The user continues to identify unique tasks to

be performed on the new system until he feels then to Question 3. if necvssary, to

reasonably sure no major tasks have been determine if the task requires hands-on

omitted, 
training.

e The user is further aided in determining

that the Measure minimum discernible

signal" task requires hands-on training by

Determine which tasks require hands-on training, noting that the verb "Measure" of the t.,sk

e The user applies the questions in Table 17 to description denotes active performance.

the list of unique tasks generated in Step 1. For

03'



e The reader continues to examine each identificd

task in this fashion, noting which tasks require

hands-on training. Further define training equipment requir-n'i.n's.

S The reader then contacts (NIV r (N- 121

to determine suitabiJity of existing tr~.ning

devices, recommendations concerning
Determine which hands-on training tasks require training development of new devices, and associated

on equipment/devices, costs.

* The user applies the questions in Table 38 to

the tasks identified as requiring hands-on

training. For example, the user applies the

questior in Table 38 to the "Measure minimum

discern,- . signal" task. The user concludes

that although poor performance on this task

will not critically compromise mission

performance, it is a difficult task to learn.

Therefore, some type of training device is

required to train this task.

0 Th- reader continues in this fashion for each

task requiring hands-on training until all tasks

requiring training equipment or devices have

been identified.

99

I4



SECTION IN

TB A NSLATION OF Q17ANTITATIVE: R ESOURCE R EQUIR EMENTS
FROM EXISTING; SYST-:M. TO NEW SYSTEMS9

Page

Reason for This Section 102

WAhat is To Re [)one in This Section 102

flow This is To Be l)one 1021

Exsample of flow This Section
Should fie Followed 11.)

Figure Sillustratles the contextual and procedural flow of

this section.

EXSTN SYSTE -- 4oWUL EUR HNzh -w EITIGSSE

TRAINNG T NEW YSTE



HASON FOR IMTS SIt'TI()N throughpit for the new sv ntm. -ourth, convert the

existing system value. to oh!ain :m estimnate of total

Ultimately, the -cquisition planner is interested in the training resource requirements and costs of the nes

total cost of training for the new system. However, the system.

data obtained in Section II allow determination of the total

cost of training for existing systems only. To estimate Compare l)etermine I- stinIte Derive nea
existing L total flee . Svstem total|

total training requirements for the new system, differences d new mnning tulent trainin aand 11" ' mnning stIudent ' training
in manning authori ',tion and number of operational units system requirements throUgpu[ requirem~nts

deplovd betweten the existing systern and the new system

nust be taken into account. The training resource

requirements and cost data obtained for a similar Tim rms IS TO HI lONL

existing system must be translattd for use in estimating i

training requirements for the new system.

existing ystemetutrbentraslatedntrnuse inestimatig STIand

Table 41 presents questions to be answered in this Determine o aning authorii tion and

section. reasons for ansA, ring each question, an for the new system.

indication of tios eah qustion is to be answered, and

the nature of the answer to each. . Compare these to the manning authorization

and number of operational units for the

WHAT IS TO 13t: I)ONE IN TiltS SECTION similar existing system as obtained from

the appropriate table in Section It.

First, determine whether manning authorization or

number of units deployed differ between the existing If there is no expected difference in manning

similar system and the new system. Second. if either authorization or number of units, the data

for the similar systern niei% be u, ed directly
differs, determine totld nmanning requirements for both

the existing and nev systems. Third. estima-te student to estimate training requirements for the

new system.

1 02
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Tll F41. QI FS rI(NS TO II. -N.NS~tiltk 1 IN s4FTrl( l\IV

QU -St n ea son for Question II ow to AnSWer QUI-.St ii n OT la tu

I owo can e stm-tecs for i )i ftc renc s. in manning author i- D et e rmline m anning a utho ri- I icl.ntoI il e

the new sv~t, ii. be oh- /ation or ope-rational units be- ziticon and nulmbe r of opi pe- lleee t 5ito, 10 n li, it

tziined from existing twein the new and existing sys- ational units for tile new xl.stine % t, t 1 d,-

,imilair ~vtm data tems will have definite impact sy, stem and compare these rand and c-ost data
when thle new s ,%steml on ne-w system total training to data for the similar ,x- bitfort -timating new

rt-qu re-s d iffe rent estiimates, is ti ng systemii. s.%s ti-l. r-quironiett

nila ining levels (ir

nlUnIibe'r of de ploye d
units

Mhat are the total ma n- Total ma nni ng for the- sv stem 01 1st manning authorization I) Ic ri I ila t ion of
ning require ments of to be compared mnust be taken and ntumber of operational total manning

the new and existing into aCCOUnt to oibtaini a realis- units to determine total r,-quireinelits

systemos tic total training estimate for ma nning requirements.

the nlew system.

What is the estimated Total training requirentents can- Ilse total manning requirements E-stimation if new

student throughput for not be obtained without an esti- of the new and existing systems svstemi student
the new system" mate of the number of students and the existing system student throughput

to be trained on the new system. throughpuit to establish a ratio
for determining new system

student throughput.

What are the total Estimates of total training de- Vile the new system studencit Estimation of total
training resource mands and costs required for throughput and the demand training requirements
requirements and the new s 'ysteni is the ultimate and cost figures fromi the ,nd costs for thle new
costs for the new goal of the acquisition planner. similar existing system to systemn
system' determine total training es-

timates for the new system.

103



If either manning authorization or number Fcrmula:

of operational units differs, the data for the Student Total Student Throughput

existing system must be converted to estimate Througput Manning xxisting Sstem-

training requirements and costs for the new New TNew System ew Total Manning

system. The following steps outline this System Existing System

conversion.

0 Estimate total resource requirements (
and costs for the ne%% system using the

Determine total manning requirements for student throughput of the new system

the existing similar system, and per student values for the simil:tr

Determine total manning requirements for the existing system as obtained from the

neA system. appropriate table in Section II.

Equipment. facility, and instructor

ula: demands and schedule figures contain-.d

Manning = Manning Number of in the existing system table must first

rements \uthorization Operational Units be converted into per student values

in order to estimate these total demand

requirements for the new system.

Apply the fcllowing formul i to obtain

Estimate student throughput for the new new system total demand requiremela.

system. The formula below equalizes the

student throughput/total manning ratio for

the new and existing systems.
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Formula:

NevA System Deriand Value Student

Total Existing System Throughput
x

Trdining Student Throughput New

Demands Existing System System

Total training cost and cost breakout

figz!res contained in existing system

tables are already converted to per

student values. Apply the following

formula to obtain total training costs for

the new system.

Formula:

New System Per Student Student

Total Training 
= 

Values Existing x Throughput

Costs System New System

To obtain life-cycle requirements and costs

for the new system, simply multiply the

total training demands or costs by the

number of years the system is expected

to be in service (minimum of 10).

'Table 42 presents a summary of these procedural steps.
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'FABLE 42. SUMMARY OF PROCEDURAL STEPS FOR TRANSLATING QUANTITATIVE
RESOURCE REQUIREMENTS FROM EXISTING SYSTEMS TO NEW SYSTEMS

tO -;On, It Th-oghput r ln~. I - ..i~d ,

h l-do -dent Throighpui Studnt Th uIhput

neqSyit,i Toa Mi tn

1 F ratora I, th. '

NOe This tormla is applied S fpa erT tor pithtoc the foloWliC 1istritor

d lp d.. _:[.ny demands. q_ pmene demand, nd h r idtedui. deo andl.
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EXAMPLE OF HIOW THIS SECTION For the 3D Radar:
StOULD BE FOLLOWED Total Manning = 4 x :30 = 120

~P- For the SPS-53:

Total Manning 
=
5 x 50 =250

Compare existing and new system data.

0 The user determines that the new system.

the SI'-53 Radar, will have a manning Estimate new system student throughput.

authorization of 5 and will have 50 operational

units deployed. 0 Student throughput for the SPS-53 is

estimated as follows:

0 The user compares these values to the values

in Table 8 for the 3D Radar System and finds Student Throughput SP-53 250 x-23- 48

the values differ.

* Because of this difference, the resource

Total Student Throughput
demands and costs given n Table 8 for the 3D Student Throughput SPS-53 Manning x Existing System

Radar must be converted in order to estimate New Total ManningRadarExioting anntnm

total resource demands and costs for the new F System Existing System

system.

Derive new system total training requirements.

* In order to obtain total training demand

Determine total manning requirements. estimates for the SPS-53, the data in the

Equipment Demands, Facility Demands.

0 Total manning for the SPS-53 and 3D Radar Instructor Demands, and Schedule columns
systems is computed next: of Table 8 must be converted into per student
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values and then multiplied by the student Total Facility 200C

throughput for the SPS-53. Demand SPI'-5t 210

The Instructor Demands for the 3D Radar are

listed as 5 in Table 8. Demand Value

Total Facility Existing System Student rhroughpu,
Demand SPS-13 Student Throughput New System

The user would divide the instructor demand t.xiyttnv System

for the 3D Radar hy the :31) Radar Student The schedule demands for the 3D Radar are listed

Throughput to obtain the per student instructor as 1.77 in Table 8.

demand value. This value is then multiplied by

the student throughput of the SPS-53 to obtain Total Schedule 4 . 69Demand SPS-53 =23-'- 8=36

the total number of instructors required by the

S PS-53. or

Demand Value

Total Instructor 5 Total Schedule = lxistingvStem x Student Throughput
= x 48 10. 4 Demand SPS-53 Student T. roughput New System

Demand SPS-53 23 Existing System

or The equipment demands for the 3D Radar are listed

as 2 (one SPS 52B for each of 2 locations) in Table 8.

The same logic holds for the Operator Trainer.
Demand Value Total Equipment 2

rt:.l Instructor Existing System Student Throughput Demand SPS-53 2 x 48 4.17
Dtmand StS-53 Student Throughput x New System

Existing System
or

Demand Value

For the sake of example, assume that the Facility Total Equipment Existing System Stude-nt Throughput
Demand SP -5t Student Throughput x Nt- ystem

Demands for the 3D Radar involve 1200 sq. ft. Existing System

110

.r



" Since total training cost and cost breakout

figures contained in Table 8 are already converted

to per student values, total training cost estimates

for the SPS- 53 can be obtained by multiplying these

values by the student throughput for the SPS-53.

For example, the total training cost per student

for the 3D Radar is $30, 975. To estimate the

total costs for year'ly student throughput for the

SPS-53, the user would compute as follows:

Total yearly cost $30, 975 x 48 =$1, 486, 800.

" if the user desires to estimate life cycle costs

or requirements, h e would assume a life

expectancy of 10 years.

For example. the user would multiply the total

training cost for the SPS-53 by 10.

Total Life Cycle Training Cost

$1.,486, 800 x 10= $14, 868. 000
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APPENDIX

DEFINITIONS OF DESIGN CONCEPTS AND CHIARACTERISTICS

REPAIR OF MODULES AUTOMATIC PERFORMANCE MONITORING

Modules are removable, plug-in units that contain This includes hardware and software subsystem

individual components. When repairing a fault, the monitoring to detect and display conditions of degraded

faulty unit must be removed from the chassis, repaired performance. AI'M will decrease operator training

on board the ship, and replaced before the equipment and increase training needs of maintenance personnel.

can be brought back on line. The training requirements

of maintenance personnel are increased. B1 LT-IN TEST EQUIPMENT (RITE)

THROWAWAY MODULES The connections between built-in displays and test

ponsaeachieved through switch selections.

The faulty module (see above) is removed from the eliminating much of the need for separate, independent

chissis, replaced with a spare, and the equipment is test equipment. This decreasef- training requirements

*brought back on line. The faulty module is then discarded for maintenance personnel.

* in accordance with a philosophy of minimizing manning

and maintenance facilities. The training requirements of BUILT-IN TROLRLESIOOTING IXJGIC AIDS

maintenance personnel are decreased.

Computer-based systems are provided with auxiliary

software and information displays that guide personnel4

through preventive maintenance steps and systematic
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troubleshooting strategies. The training needs for STANDARD HARDWARE (SUBSYS r:MlS)
min itenance personnel are decreased.

Hardware at the subsystem indenture level, which is identical
AUTO;MATIC FAULT LOCALIZATION to hardware used on other shipboard systems, is selected.

Operator and maintainer training requirements are decreased
An automated subsystem is used to perform measure- when this concept is used.

ments at various test points and to deduce the

localization of faults to some degree of resolution. Use BUILT-IN OPERATOR JOB AIDS

of this equipment eliminates the need for some separate

test equipment and maintenance documentation. Main- Computer-based systems are provided with auxiliary

tenance training requirements are also diminished, software to guide the operator through setup sequences

and aid him in the acquisition and management of informa-
MANUAl, TROI' LESHOOTING tion necessary to perform his tasks. This places an

additional burden on the maintainer and requires additional
System faults are diagnosed by personnel without the training. Operation is simplified and requires less training.

use of built-in troubleshooting logic aids or automatic

fault to(alization software programs. Maintenance AUTOMATIC DECISION MAKINGI personnel require more instruction to perform required

tasks. Computer-based systems in which primary responsibility

for selecting and integrating information, interpreting it,
STANDARD HARDWARE (COMPONENT, CARD, and making decisions rests with the system software. The
FUNCTIONAL UINIT)

operator is primarily a monitor and an arbitrator of

indeterminate cases. The maintainer will require additional
* Htardware at the component, card (module), and functional

unit indenture levels, which is idetical to hardware used training, while the operator training requirements are

on other shipboard systems, is selected. Training needs of decreased.

maintenance personnel are decreased.
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\ IFOM.FION tN:OR M .VrON TR ANSMIT AND DIS PIAY Mt 1rf PLR PfSK EQUII'MENT

Functions requiring runners, phone talkers, plotters, The equipment is highly flexible and performs several

etc. . art' reduced in number through system features functions. Training requirements for both operator and

thitt automatically transfer information from one station maintainer are increased.

to another and automatically format it for display.

Maintenance training requirements are increased while SINGLE PUBPOE EQUIPMENT

operator training needs are decreased.

The equipment is specially designed for a particular

BUILT-IN (EMBEI)I)EI)) TRAINING purpose and performs only a single function. fraining

requirements for the operator and maintainer are

Computer-based systems are provided with additional decreased.

software and possibly some hardware to perform ship-

board training. The training subsystem would reflect a MANUAL CONTROL

detailed analysis of onboard training requirements.

Operator training requirements are decreased while The equipment performs no functions wi'hout the

maintenance training requirements are increased. operator first initiating a control action. Operator

training requirements are increased while mainte-

COMBINED OP:R A TOR / MAINTAINER FUNCTIONS nance personnel require less training.

Equipment is both operated and maintained by the same At' ['tVMATIC CONTROL

personnel. Training time is increased while personnel

requirements are decreased. All functions are performed automatically by the

equipment, while the operator merely monitors its

performance. Maintainence personnel require more

training while operators need less instruction.
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QUANTITATIVE CONTROLS/DISPLAYS FIXED SEQUENCE OF OPERATION

This equipment provides information to the technician Performance of tasks requires only linear sequential

in the form of quantitative, scale type displays. Operators procedures. Training demands are decreased for

require additional training to make decisions, while operators and maintainers.

maintenance personnel require less training.

NONPROCEDURAL OPERATIONAL FLEXIBILITY
(GO/NO'-GO CONTROLS/DISPLAY S

Tasks may be performed correctly using several

This equipment provides information to the technician in (unlimited) procedures. Correct or incorrect

go/no-go form. Tasks are simple, discrete, and performance is hard to determine. Training for both

evaluated on yes/no criteria. Operator training require- operators and maintainers is increased.

ments are decreased while maintenance personnel need

more training. TROUBLESHOOT TO COMPONENT LEVEL

DYNAMIC INTERACTION OF CONTROLS/DISPLAYS Maintenance personnel troubleshoots the equipment

within modules. Training for maintenance personnel

Changing the position or configuration of controls causes is increased.

a corresponding change in displays. Displays monitor

the controls. Training requirements are increased for TROUBLESHOOT TO MODUTLE LEVEL

both operators and maintainers.

Personnel do not enter modules for troubleshooting.

INDEPENDENCE OF CONTROLS/DISPLAYS May be performed by alternately replacing suspect

modules with fPnctional modules ("Easte--eggingi.

Changing the position or configuration of controls does Training needs for maintenance personnel are

not cause a change in displays. Training demands for decreased.

operators and maintainers are decreased.
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SPECIAL PURPOSE TEST EQUIPMENT

Test equipment designed and used for a single task.

Maintenance personnel must be trained in its use, increasing

the time spent in training.

GENER %L PU'RP E TEST EQUIPMENT

Test equipment is flexible enough to be used for several f
tasks. Maintenance personnel require less training time

because less time is spent on learning tool use.

ON-SITE MAINTENANCE AND CALIBRATION

Tasks are performed by personnel at the site where

equipment is used. Training time for maintenance

personnel increases proportionately with task

difficulty.

OFF-SITE MAINTENANCE AND CALIBRATION

Required maintenance and calibration is performed by

personnel outside of the operational situation. Training

needs of maintenance personnel are decreased.
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